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Looped or reticulated 
paths form grids 
periodic features. 
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Planned intersections of system 
materials may form optical, 
conductive, piezoelectrical, or 
chemical or circuits. 



Addition at 
moment of 
filling insertion 



Host material 
supplies 



Addition earlier in 
warp/axial supply 
sequence 
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Fabric/Preform having 
integrated systems and/or 
devices 
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Fabric/Preform 
having integrated 
systems and/or 
devices 



Periodic 
integration 
according to the 
functional design 



Addition of Rigid 
System/Device Material 
during fabric formation 




Rigid material 
joining filling yarn 
during insertion 
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Fabric/Preform having 
integrated systems or devices 
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Fabric/Preform receiving 
systems or devices 



Placement of 
system/device material 
through thickness in place 
of host material removed 



System/device 
material joined to 
host material is 
pulled in during 
removal of its 
predecessor 




Addition of Flexible System/Device 
Material by substitution in place of host 
material removed 
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Composite Material 
Containing Systems or 
Devices 




System/Device Materials 
Follow designated paths through 
designated points and/or intersections in 
several axes as allowed by preform 
design/pattern 




Figure 20 




Figure 21 




Figure 22 



Rigid 

System/Device 




Example of 3-D Braided T-Stiffener 
Fabric/Preform with integrated 
System/Device 
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Add device/system 
materials to textile 
system supply 



Textile 

Processing 

System 



Textile 

Fabric/Preform 
with integrated 
systems/devices 
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Standard 
materials only 
in textile 
system supply 



Textile 

Processing 

System 



Textile 

Fabric/Preform 



Addition or 
Substitution of 
System/Device 
materials into 
Fabric/Preform 




Textile 

Fabric/Preform 
with integrated 
systems/devices 
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